The role of porcine parvovirus (PPV) as a major cause of maternal reproductive failure in swine has been well documented. 3, [6] [7] [8] Recently, PPV has also been reported to be associated with a vesicular-like skin condition in baby pigs. 4, 5 This report describes the gross, microscopic, and virologic findings in 3 pigs with necrotic and exudative skin disease.
Pigs 1 and 2 were 4-week-old mixed breed pigs that originated from a 100-sow herd on a farm in western Kentucky. The owner reported a 10% morbidity rate and low mortality rate due to skin disease among this group of pigs. "Greasy pig disease" (exudative epidermitis) had been a recurring problem in the past, and swine pox had been previously diagnosed in the herd.
Pig 3 was a 2-week-old mixed breed pig from a 20-sow herd in western Kentucky. The owner reported pigs dying of unknown causes within 2-3 weeks of birth. No estimate of the mortality rate was given.
Gross necropsy findings in pigs 1 and 2 consisted of thick, From Murray State University Breathitt Veterinary Center, Hopkinsville, KY 42240.
Received for publication January 29, 1990. greasy, dark grey to brown exudate covering portions of the skin. Lesions were most prominent on the face, around the ears, and on the limbs of pig 1. Exudate covered the skin of the entire lateral and ventral trunk, limbs, and head of pig 2. Additional gross findings for pig 2 included a firm, pale focus measuring 0.5 x 1 cm in the left middle lung lobe and dark red to tan mottling of the liver parenchyma. Pig 3 had exudative skin lesions on its face. These lesions were circular and individual or coalescing. The exudate was crusted and grey to brown. Removal of the crusts revealed ulceration of the skin with yellowish-green exudate in the underlying dermis and subcutis. The small intestine was hyperemic and contained yellow fluid.
Sections of skin of all 3 pigs were fixed in 10% neutral buffered formalin, embedded in paraffin, sectioned at 4 µm, and stained with hematoxylin and eosin.
Microscopically, the epidermal surface of the skin of pig 1 was covered with a thick layer of necrotic cell debris, serum, and fibrin. Large numbers of coccoid bacteria and multifocal aggregates of neutrophils were within the surface exudate. Microabscesses located in the epidermis and dermis also contained coccoid bacteria. In pig 2, there was full-thickness necrosis of the epidermis with extension into the underlying dermis. Necrotic areas were covered with serous exudate or serous exudate mixed with large numbers of neutrophils. Where portions of the epidermis remained, there was superficial necrosis with ballooning degeneration of cells in the deeper epidermal layers. Many of these cells contained intracytoplasmic eosinophilic inclusion bodies characteristic of swine poxvirus. Large numbers of coccoid bacteria were on and within the epidermis. Microabscesses were in the epidermis and superficial dermis. Pig 3 also had necrosis and ulceration of the epidermis. Necrotic areas were covered by serous exudate mixed with numerous coccoid bacteria and degenerating neutrophils. Areas of necrosis surrounded by fibrous connective tissue were present in the underlying dermis.
Staphylococcus sp. (not S. hyicus) was isolated from the skin of pigs 1, 2, and 3.
Skin lesions from each of the 3 pigs were prepared for negative contrast electron microscopy (NCEM) as previously described. 2 No viral particles were observed in skin preparations from pig 1. Both parvovirus and poxvirus particles were detected in negatively stained skin preparations from pig 2. Parvovirus alone was detected by NCEM in skin prep- arations from pig 3. Parvoviral particles averaged 20 nm in diameter and were spherical to polygonal in shape. Smallto medium-sized parvoviral aggregates were seen in the stained preparations. Aggregates were composed of intact virions as well as incomplete particles with cores penetrated by stain ( Fig. 1) . Poxviral particles occurred singly and appeared as large brick-shaped virions, 160-200 nm x 300-350 nm in size (Fig. 2) .
Virus isolation was attempted using skin lesions from pig 3. Skin fragments were ground in sterile sand tubes. The resulting tissue homogenate was suspended in phosphate buffered saline (pH 7.2) and clarified by centrifugation at 1,000 x g. The supernatant was used to inoculate freshly passed swine testicle (ST) cells (ATCC CRL 1746) growing in 25-cm 2 flasks and tissue culture chamber slides. Cytopathic effect in the form of diffuse cell lysis was observed in inoculated flasks and chamber slides after 36 hours of incubation at 37 C. Inoculated ST cell cultures and uninoculated ST cell controls were stained by the direct fluorescent antibody technique employing a monovalent PPV conjugate." Specific immunofluorescence was observed in cell nuclei in inoculated ST cell cultures but not in uninoculated ST cultures.
Outbreaks of a vesicular-like condition in baby pigs oc-curred within 5 weeks in 6 swine herds in midwestem states in 1985. Porcine parvovirus was isolated from skin lesions and other tissues of piglets from 4 of the 6 swine herds. Affected piglets were from 1 to 4 weeks of age. 5 In 1986 a similar disease occurred in Minnesota. Porcine parvovirus was isolated from pooled tonsil, skin, and lung specimens and was also demonstrated in those tissues by direct immunofluorescence. 4 Vesicular lesions have also been reported in piglets with generalized exudative epidermitis. 1 Skin lesions of the pigs described in this report were indistinguishable grossly from those of exudative epidermitis. The lesions in pigs 2 and 3 were shown to contain porcine parvovirus and large coccoid bacteria, identified as Staphylococcus sp. These findings support the speculation of earlier investigators that vesicular-like disease associated with PPV and exudative epidermitis of pigs may be the result of dual viral and bacterial infections. 1, 4, 5 The precise role of PPV in the development of these skin lesions remains to be determined. It is likely that PPV invades damaged skin subsequent to bacterial infection. Replication of PPV is dependent on DNA synthesis in actively dividing cells. 9 Therefore, regenerating skin could potentially provide an ideal environment for PPV replication. The findings in the pigs of this report, as well as those of earlier reports, indicate that PPV may be an important etiologic agent in vesicular and exudative skin diseases of swine and should be considered in the differential diagnosis of these swine skin diseases. types, 2, 4, 6, 8, 9, 11 and several studies indicate that different isolates circulate in calves of different herds during outbreaks of scours. 2, 4, 11 Recently however, group A rotaviruses with short genome electropherotypes have been recovered from diarrheic calves in the western United States. 1, 710 Because bovine group A rotaviruses with short genome electropherotypes are uncommon, it is not known if these viruses represent distinct isolates or just 1 widely distributed isolate. To answer this question, 3 bovine group A rotaviruses with short genome electropherotypes were compared.
The ID virus, recovered from feces collected in 1982 from a diarrheic beef calf in southwestern Montana, has been described. 10 The UT-87 virus was detected in feces collected from a diarrheic calf in a northeastern Utah beef herd in 1987. 1 The SD virus was detected in intestinal contents collected in April 1989 from a dead nonvaccinated, previously scouring l-week-old Angus calf originating from a beef herd
